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THE  CITQMEI^ER 


>» 


H^HfMa|lm*|||i|||H|,m 


An  InstnimeiA  for  set^   o^t  Slope-SUkes  and  oomimtuw  the 

cubic  contents  of  Earthwofl^  oa  RAilroiuis,  r««.iff   ^^  ^ 

a  newly  invoited  syttem,  fMtented,  and  lately  ttfoui^t 

to  the  notice  o/Jie  Engineering:  profenioa»V 

/  Vf.  E.^Soare,  Civil  Engineen  V  » 

'  The  Citometer  has  been  subjected  to  the  most  severe  tests 
in  comparative  tri^s  against  the  methods  hitherto  in  use  for  per- 
forming th«  work  for  which  it  is  designed,  and  the  result  shows  it 
capable  of  dbing  /Aree  week^  u>ork  in  one  day.  It  is  mpch  more 
accurate,,  the  removal  of  all  lieed  for  calculation  reducing  the 
chance  of  error  to  a  minimum.  The  time  saved  %y  the  new 
•J«tem  is  enormous,  and  Ihe  Instrument  itself  is  so  handy  ^^o 
Wty,  so  simple  to  ^operate,  and  so  accurate  in  its  working,  that 
the  certainty  of  its  completely  superceding  ^he  level  aiwf  rod  in 
cross-sectioning,  &&  will  be  established  directly  it  becomes  known. 

This  Instrument,  in  the  hands  of  o^  Engineer  and  an 
assistant,  has  shown  its  capability  of  accomplishing  as  much  work 
in  one  hour  as  would  be  performed  by  the  old  system  in  twenty- 
three  hours.  . 

It  enables  the  Engineer  to  arrive  at  the  amount  of  work  to 
be  executed,  while  in  the  field— doing  away  with  all  need  for 
calculation,  and  for  plotting,  in  the  ^^v^r—'-^t-^T----- ■"  ■",  ■•  '*'■'' 


The  amount  of  chopping  necessary  for  cross-sectioning^ith 
^  in  bush  land  is  reduced  so  as  to  dispense  ^ith  the  services  o?  at> 
^east  3  men  per  party,  while  this  class  of  work  cah  be  done  by  it 
in  le^  than  one-fortieth  the  time  now  required.  ^ 

It  »  much  more  reliable  than  the  old,  complicatecf'style. 

It  can  be  used  in  all  weathers,  aild  in  lights  where  the  level 
would  be  useless,  and  the  Engineer  cah  wear  his  mitts  in  winter 
—no  small  boon,  and  its  working  is  at  all  times  under  his  imme- 
diate notice.        • 
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For  measuring  up  pdttiy  finished  work  it  will  be  found'to  jjaVe 
much  time-^sing  it  as  in  obtaining  data- for  ordinary  plowing  of 
cross-sections,  as  already  described.      ■ 

The  iapnexed  lithograph,  fig. -i,  will,  with  the  following 
description,  show  the  Citonietcr  and  its  working.  1      f 

A  is  a  staff  or  rod  about  6  ft.  high,  graduated  on  one  side  ; 
B.  is  a  sliding  frame  with  an  ann  which  cafi  be  set  at  any  angle 
to  the  rod,  so  as  to  correspond  with  that  desired  for  the  slojje  of 
the  cutting  or  embankment  JB.  is  so  arranged  that  it  can  l>e 
raised  or  lowered  to  any  position  on  the  rod — and  held  there'/ 

The  rod  can  be  held  perfectly  Vertical,  by  means  of,  a 
plumb-bob. 

C.  is  a  tape-line,  the  end  of.  which  is  pasjsed  through,  an  eye 
at  one  end  of  the  arm  and  hung  on  a  hoo]^^  Jhe  other,  near  the 
rod  It  will  be  seen  that  in  plotting  a  cross-section  the  length  tof  , 
this  tape,  in  a  diirect  line  from  the  rod,  through  the  eye,  to  its 
point  of  contact  with  the  ground,  will,  give  the  position  of  that 
point  as  the  height  of  B.  upon  A.  is  already  known.  _  If  any 
intermediate  spot,  such  as  D.  has  to  be  plotted,  let  the  tape  be  held 
at*thatspot  andlltl^  slidejowered  tiU  the  tai)e  is  in  line,  and  note 
'  ^  tile  height  of  t^e  slide  and  the  length  of  the  tape.^^         . 

In  this  w^y  leve|is  can  be  taken  at  numerous  points,  as  F.,  G., 
■    in  an  iiicreflibly  short  time. 

To  show  the  accuracy  with  which  the  spot  E.  can,  be  ascer- 
t!ained,  it  ii^U  be  found  that  by  holding  the  tape  even  one  quarter 

,  of  an  inchXi^i^x  from  the  rod  the  tape  will  catch  thie  upper  side 
of  the  eye,>s  it  will  theV<OK«ir  side  if  held  too  near.     It  must 

^    always  passlclear  of  the  eye  in  a  perfectly  straight  line.  "^ 

.I|x  ascertaining  sectional  areas  and  the  cubic  contents  of 
cuttin|P9> and  embankments,^ no  calculation  is  necessary  as  under 
ti^e old  style  with  the  level. —  Vide^ig.2.         ' 

'       In  |ul  cases  the  centre  levels  have  to  be' iTin,  and  in  the  '^ 
ope^on^bQ(ut  to  %e  described  the  grades  must  have  been  deter- 
mine and  the  cuts  and  fills  recorded,  .either  in  the  notes,  or  on 
the  p^file  or  centre  stakes.        *  v 

Le^  A.  B.  be  th^  .cross-8ecti|»iL  at  a  spot  wrhere  a  cutting  has 
to  be  ma4^  wlllose  6id^  shftlt  bf|i)etween  C.  D.  E.  F.,  and  whose 
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base  (sub-grafle  or  formation  level)  shall  be,  say  18  feet  wide 
between  D,  anji  E.  It  is  required  to  find  the  sectional  area  of 
C  D.  E.  F.  and  where  the  slope-stakes  C.  and  F.  will  stand.  The 
depth  of. cutting  at  G.  (ground  level)  down  to  H.  (sub-grade  or 
formation  level)  is  to  be,  say  9  feet*  Now,  whatever  may  be  the 
width  D.  E.  add  one-third  such  width  toG.  H.,  {T/tis  is  for  slopes 
\}4  horizontal  to  1  perperidicular^  which  will  reach  J.,  and  the 
sum  will  then  represent  ''heigHt  of  rods:'  The  sliding  frame 
(B.,  fig.  I )  can  be  set  as  high  as  5  feet,  therefore  three  such  heights 
"will  equal  G.  J.   im,  f^'fi'l^ittir  * :-75r/*H^ '^^^  . 

So,  first  set  th<  «3ki  to  5  feet  and  hold  it  in-  such  a 
position  that  the  tap#stretched  (as  in  fig.  i)  wiU  strike  the  ground 
SXG.  (fig.  2);  now  the  arm  is  set  at  the  angfe  desired  for  the 
slopes  C.  I),  and  E.  R,  viz':  1 54  - 1,  therefore  the  slope  of  the 
tape  is  parallel  to  E.  F.  Now,  hold  the  tape  at  K.  and  move  the 
rod— with  slide  still  5  feet  high  thereon— towards  B.  till  the  tape 
is  again  in  line;  move  the  rod  towards  B.  till  the  tape  is  in 

■'line  and  strikes  at  L.     The  foot  of  the  rod  will  then  be  on  F.— 
the  positioft  for  the  slope-stake.     And  because  the  sum  of  the  rods 

,  has  been  shown  to  equal  G.  J.,  and  the  tapes*  have  been  shoWio 
be  parallel  to  E.  F.,  all  the  rods  vertical^and  the  angle  of  the  tapes 
and  rods  equal  to  the  angle  desired  for  the  slopes,  therefore  the 
sum  of  the  tai)es  must  be  equal  to  J.  F.  As  the  tapes  are  stretched 
their  lengths  must  be  noted  in  a  fidld4x>ok,  and  the  sum  of  the 
rods  will  always  =  cut  (or  fill)-f  yi  road-bed  Now,  as  the  area  of 
triangles  here  shown  as  D.  J.  E.  will  vary  according  tO  the  width 

■  D.  E.,  a  set  of  tables  will  accpmpany  each  Instrument,  and 
these  tables  are  so  prepared"  as  to  suit  road-beds  of  all  widths  by 
deducting  from' the  product  of  the  areas,  as  G.  J.  F.,  on  a  given 
segment  of  line,  the  areas,  as  D.  J.  E.,  multiplied  by  the  number 
of  places  at  which  cross-sections  hiave  been  made  and  areas 
'found.-.  .  ..'   ■;.<:;  ■  ■^■^" •"■■-■■■  ■■;^'^  ' '■■■'    '-■■ 

In  setting  out  an  embankment  the  rod,  and  not  the^tape,  has 
to  be  held  at  the  centre-stake — otherwise  the  ojjeration  is  like  that 
for  a  cutting.  "      , 

(Fig.  3. (—For  Ro(k  Excavatutns  an  arm  is  provided  with 
the  Citometer.  Thb  arm  has  a  stiding  scale  by  which  ^  can  be 
lengthened  to  the  half-width  of  the  road-bed.     It  has  ^Ipo^a  bubye 
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n^  its  junction  with  the  rod,  and  it  can  be  raised  or  fc 

and  the  rod.     The  position  jbf  the  end  of  this"  arm  on  the  rod 
when  so  leveUed  will  give  the\fference  in  ground-level  ^J,Z 

then  to  be  multiphed  by  the  half-width  of  the  road-M.     This 

proceed  as  m  fig.  2.  with  the  small  arm  of  the  rod  set  at  an  angie 
o^  say  I  to  4-the  usual  slope  of  rock-cutting  faces.    G.  H  B 
wil  contain  the  product  of  h3^,^G.b.    The  use  of  the  arm 
wiU  be  seen  to  save  much  work  which  would  otherwise  result 
fi-n^e  ^^th^  a  below  K.  caused  by  the  acuteness  of 

»  Ki  ^°I™"^  ?'  ^^"^"'"^  *^onal  areas,  and  by  which  the 
^  tables  above  referred  to  are  computed  K 

■  -     ,  T\ » Tap^r^"'  -  ■;-— ir-;:— -;^-— ~^"--  .7:7::^ , .; "--- 

.      &  -Sine  of  angle  formed  by  face  of  slope  and  a  vertical  Une 
ttoxa  centre  line  of  cut  or  fill  to  J.— <fig.  2). 

Br"^ase,orthatpoitipnofC^^  Y.  below  a  E.  .^ 

N^^Sectional  area  Crif  R 


\    Then 


7^- 


will  f^t^f^  ^*^  W.  R  Soare  and  a  J.  •  O'Doherty, 
-Will  be  happy  to  make  arrangements  with  Engineers,  Railroad 
Compames,  &c  for  the  right  of  using  the  Instrument 

Apply  tO' 

;  '         G:  J,  Ot>OHERTy, 

Solicitor, 
^,  "  -    '      Ottawa,  Ontario, 
'    .        -  t*  Canada. 
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